Inhibition of cholesterol biosynthesis disrupts lipid raft/caveolae and affects insulin receptor activation in 3T3-L1 preadipocytes.
Lipid rafts are plasma membrane microdomains that are highly enriched with cholesterol and sphingolipids and in which various receptors and other proteins involved in signal transduction reside. In the present work, we analyzed the effect of cholesterol biosynthesis inhibition on lipid raft/caveolae composition and functionality and assessed whether sterol precursors of cholesterol could substitute for cholesterol in lipid rafts/caveolae. 3T3-L1 preadipocytes were treated with distal inhibitors of cholesterol biosynthesis or vehicle (control) and then membrane rafts were isolated by sucrose density gradient centrifugation. Inhibition of cholesterol biosynthesis with either SKF 104976, AY 9944, 5,22-cholestadien-3beta-ol or triparanol, which inhibit different enzymes on the pathway, led to a marked reduction in cholesterol content and accumulation of different sterol intermediates in both lipid rafts and non-raft domains. These changes in sterol composition were accompanied by disruption of lipid rafts, with redistribution of caveolin-1 and Fyn, impairment of insulin-Akt signaling and the inhibition of insulin-stimulated glucose transport. Cholesterol repletion abrogated the effects of cholesterol biosynthesis inhibitors, reflecting they were specific. Our results show that cholesterol is required for functional raft-dependent insulin signaling.